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Abstract: A novel generation of fast Beam Wire Scanners (BWS), developed in the framework of the LHC Injectors Upgrade (LIU), has been recently deployed in the
3 LHC injector synchrotrons, accelerating protons from 160 MeV to 450 GeV, during the 2019-2020 LHC long shutdown. The monitors feature high precision motor
controller, high resolution wire position monitoring and wide dynamic range secondary particles detectors. This contribution will document the commissioning of the
17 new systems during the accelerator complex restart in 2021, which is an exiting and challenging phase in the life cycle of an instrument. A summary of these so far
achieved levels of reliability, reproducibility, detectors/DAQ bandwidth and overall accuracy, will be used to revisit the options for further improving the systems’
performance in the future.
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Fast Beam Wire Scanner (BWS)
systems are commonly used in
synchrotrons to monitor
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allows the determlnatlon of the Figure 4: LIU wire scanner BWS.41677.V measurement in the SPS (top) of 25ns Figure 1: The kinematic unit and particle detectors (left side) are located in the accelerator tunnel. The stand-alone control
transverse beam size. separated bunches (LHC Type beam). The beam emittance growth at the end of the unit and the VME acquisition system (right side) are in the surface service area. The communication from the tunnel to the
train is due to the electron cloud effect (bottom). surface is done with cables and optical fibers, with lengths above 150 m in some cases.
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The BWS development before Fhe 2019-2020 Long Shutdoyvn (LS2) includqd the test of various prototypes with beam in the PSB, PS an SPS [3, 11, 12]. The cqmmissioning The 17 new wire scanners installed in the LHC injectors were all commissioned in
with beam of the final systems in 2021 took several Weeks in the PSB, espemally to.fully deploy agd validate the latest FW and SW versions. On the other hand, n the PS and a relatively short time given the system complexity. They are daily, extensively
SPS, thanks to the experience in .the PSB and benefiting of the systems’ standar@zatmn, it was p0.551.b1.e to acquire .beam proﬁ.les. fmm the first day of beam operation. | used (thousands of scans already in the first few months) by the operation crews,
With the ﬁrs‘F r.n.llestone. of handing over all systems to operation, the challenging phase of maximizing availability and optimizing the overall systems’ accuracy is ongoing. with no major faults. This first operation period already proved the systems’
For the acquisition chain, thp .foll.owmg aspects are pal.”tlcul.arly rele.vant to set up .and. charz.tcteqze in order to assess and improve per.form.ance: operating point (PMT high capability to measure 25ns spaced bunches with few % cross-talk and with a few
voltage) with Fig. 5 and 6, digital integration phasing with Fig. 7, noise reduction/rejection with Fig. 8 and bandwidth characterization with Fig. 9. % statistical error (always difficult to decouple form bunch per bunch and shot by
. . . . . . . shot beam jitters). More time and dedicated measurements are needed to assess the
54| ® cHon 0 ‘ = co00 s PMT raw signal systems’ absolute accuracy and resolution.
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® cH2 N = - ko revolution ref tudies are ongoing to tune and optimize operating ranges, synchronization
2.3 CH3_IN ° o S 5000 1 p _@- beam harmonics ref. with the beam, noise and bandwidth. Finally, new features are under development,
5 5. U [ £ 4o00- like for detecting the PMT linearity limits, improving the measurement precision
7 ® , g by reducing the wire speed and increasing the scan repetition rate up to bursts of
g 21 - ® © 3 = 0% : ? several consecutive scans on the same circulating beam.
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